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Abstract Background In patients with non-cardiac chest pain (NCCP), gastroesophageal reflux disease 

(GERD) is thought to be the commonest cause. Ambulatory pH monitoring and/or endoscopy 
are usually performed in order to confirm GERD diagnosis. At present, clinical diagnosis 
of reflux in patients with NCCP is uncertain.The aim of the study was to determine clinical 
characteristics that could identify GERD in patients with NCCP. 

Methods A total of 52 (age 52.8±1.8 yrs, 29 women) patients with NCCP underwent combined 
impedance-pH monitoring and gastroscopy. GERD diagnosis was based on the presence of 
esophagitis and/or a positive impedance-pH study (symptom index >50% and/or esophageal 
acid exposure time >4.0%). Patients were then divided into 2 groups: GERD- and non-GERD- 
related NCCP. Demographic and clinical parameters were compared between these two groups. 

Results GERD-related NCCP was found in 30 (58%) patients. Demographic characteristics 
were similar in both groups. Chest pain showed no difference in severity, radiation, relation 
to exercise and relation to sleep between the two groups. In the GERD-related NCCP group, 
chest pain was more prevalent during the postprandial period (P<0.05) and was relieved by 
spontaneous use of antireflux drugs (P<0.05). The presence of typical reflux symptoms favored 
a GERD diagnosis (P<0.05). 

Conclusions A proportion of patients with NCCP showed clinical characteristics suggesting 
a GERD diagnosis. Typical reflux symptoms, postprandial chest pain and use of anti-reflux 
drugs for pain relief were the best predictors for GERD-related NCCP. 
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Introduction 

Non cardiac chest pain (NCCP) is defined as recurrent 
chest pain that is indistinguishable from ischemic heart pain 
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after a reasonable workup has excluded a cardiac cause [ 1 ] . The 
annual prevalence of non-cardiac chest pain is approximately 
25% [2] . It is a benign condition with no impact in mortality 
but with impaired quality of life [3]. In patients without 
cardiac disease, the esophagus is the most common source of 
NCCP. Gastroesophageal reflux disease (GERD) is the most 
common esophageal cause for NCCP constituting up to 60% 
of the cases [3,4]. 

The major dilemma for clinicians is identifying whether 
GERD may be responsible for the patient's presentation [5]. 
Clinical diagnosis of GERD is difficult and often requires 
invasive tests such as gastroscopy, esophageal pH/tmpedance 
monitoring and esophageal manometry [4]. However, all these 
diagnostic modalities have limitations and none of them is 
considered the gold standard for the diagnosis. Recently, the 
empirical trial therapy with proton pump inhibitors (PPIs) 
has been proposed as the initial diagnostic test to identify 
GERD as the etiology of NCCP [6,7]. Although the PPI test 
is a simple, non-invasive test with a relatively high sensitivity 
in identifying GERD as a cause of NCCP, it is still far from 
being considered perfect. 
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Given the fact that there is a lack of cUnical criteria to 
determine which patients would benefit from these tests, all 
of them are indiscriminately subjected to the above tests. To 
date, very few studies have been conducted regarding the 
clinical presentation of patients with NCCP and the way their 
symptoms can direct our diagnostic work-up. 

The purpose of our study is to determine clinical 
characteristics that could identify GERD in patients with NCCR 



Materials and methods 
Study population 

We included patients who had had at least 3 episodes of 
chest pain per week for a minimum of 3 months. Patients 
were referred by a cardiologist after a diagnostic evaluation 
excluded a cardiac source for their chest pain; they had 
either normal coronary angiogram or lack of ischemic heart 
disease on exercise treadmill or stress thallium testing. 
Patients were excluded if they were using non-steroid anti- 
inflammatory drugs (NSAIDs) or aspirin, had a history of 
upper gastrointestinal surgery, peptic stricture, gastric or 
duodenal ulcer, connective tissue disease, diabetes mellitus 
and severe liver, lung, renal or hematological disease. The 
study protocol was approved by the Attikon University General 
Hospital Institutional Review Board. Informed written consent 
was obtained from all participating patients. 

All patients filled out a detailed questionnaire about 
symptoms including presence of typical symptoms of GERD 
(heartburn and/or regurgitation) and presence of atypical 
symptoms such as sleep disturbances, chronic cough, chronic 
laryngitis, asthma, sinusitis, pharyngitis, hoarseness and dental 
erosions. Heartburn was defined as a burning sensation in the 
retrosternal area (behind the breastbone) and regurgitation 
as the perception of flow or refluxed gastric content into 
the mouth or hypopharynx [8]. The patients were asked to 
mention chest pain severity, duration, radiation, relation 
to exercise, relation to food intake, relief with water intake 
and improvement with spontaneous use of antireflux or 
other drugs. Symptom severity was measured on a 10-point 
Likert scale ranging from 1 (very mild) to 10 (very severe). 
Basic demographic data including weight, height, body mass 
index, age, alcohol consumption, smoking and use of drugs 
were recorded. 

All patients underwent upper endoscopy esophageal 
manometry in order to exclude the presence of any esophageal 
motility disorder and to identify the position of the lower 
esophageal sphincter (LES), and 24-h ambulatory impedance- 
pH monitoring. 

Upper endoscopy 

After an overnight fast, all patients underwent an upper 
endoscopy using a forward viewing video endoscope. If 



necessary, they were sedated for the procedure by intravenous 
administration of midazolam (up to 5 mg). During endoscopy, 
the presence of esophagitis was noted and graded according 
to the Los Angeles classification [9]. 

Ambulatory Impedance-pH monitoring 

A 6-channel impedance catheter (outer diameter 2.3 mm) 
with attached pH recording at 5 cm above the manometrically 
localized LES was used. Before each study, the catheter was 
calibrated in buffer solutions of pH 7 and 4. For intraluminal 
impedance, the catheter enabled recordings from 6 segments, 
each recording segment being 2 cm. The recording segments 
were located at 2-4, 4-6, 8-10, 10-12, 14-16 and 17-19 cm 
above the manometrically localized LES. The pH and 
impedance signals were stored in a digital system (Omega, 
MMS, Enschede, The Nederlands) using a sample frequency 
of 50 Hz [10]. 

Study protocol 

All patients underwent an upper gastrointestinal 
endoscopy, followed by stationary esophageal manometry. 
Patients were off PPIs for the gastroscopy. Ambulatory 24-h 
esophageal impendance-pH monitoring was performed on 
one of the next 7 to 10 days. PPIs were discontinued for at 
least 15 days. Drugs that may affect gastrointestinal motility 
and gastrointestinal secretion were also discontinued at least 
1 week prior to the study. Data collection device was worn 
in a belt on the patient's chest. Patients were instructed to 
resume normal activity and diet, maintain a daily diary that 
included the time of meal consumption, the occurrence of 
symptoms, posture changes and activities. 

Data analysis 

For the 24-h esophageal impendance-pH monitoring 
analysis the periods of meal consumption were marked 
and excluded. Percentage of time with esophageal pH<4 
was calculated and pathological esophageal acid reflux was 
present when esophageal pH was <4 for 4% of time. The 
symptom index (SI) was calculated in relation to acid and 
non-acid reflux episodes. Symptom was considered to be 
associated with reflux if it was preceded within 2 minutes 
by a reflux episode [11]. A positive SI was defined if >50% 
of the symptoms were associated with pathological reflux 
[12]. If pathological esophageal acid reflux and/or positive 
SI were present, it was considered as evidence suggestive of 
GERD diagnosis. 

Patients with erosive esophagitis in gastroscopy and/or 
abnormal 24-h ambulatory impedance-pH monitoring were 
classified as GERD-related NCCP. Patients with gastroscopy 
without esophagitis and negative 24-h ambulatory impedance- 
pH monitoring were classified as non-GERD-related NCCP. 
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Statistical methods 

Values were expressed as mean ± SD. Statistical analysis 
was performed by Student's t test or Chi-square testing 
wherever appropriate. All P-values <0.05 were considered 
to be significant. 



Results 



The presence of atypical symptoms was similar in both 
groups. There was no significant difference between the two 
groups in chest pain duration, severity, radiation, relation to 
exercise, relation to sleep, relief on water intake and other drugs. 
The two groups did not differ significantly in sex, age, BMI, 
smoking history and history of alcohol consumption. Table 
1 summarizes the comparison of clinical and demographic 
characteristics in patients with GERD and without GERD- 
related NCCR 



Fifty two patients (29 women; mean age: 52.8±1.8 years) 
with NCCP were included in our study. GERD-related NCCP 
was identified in 30 patients (58%). Flow chart summarized 
the findings of gastroscopy and impedance-pH monitoring 
for the classification of patients with GERD-related NCCP 
(Fig. 1). Erosive esophagitis was found in 9 (17%) patients; five 
had grade A, 3 grade B and 1 grade C. Abnormal impedance- 
pH monitoring was found in 25 (48%) patients. Pathological 
esophageal acid reflux was present in 17 patients and SI was 
positive in 8 patients; four had a positive SI for acid and 4 
a positive SI for non-acid. Four patients with esophagitis 
also had pathologic impedance-pH monitoring. Esophageal 
manometry was normal in all patients. 

The presence of typical GERD symptoms was more 
pronounced in GERD-related NCCP patients; heartburn 
was mentioned by 21 (70%) patients compared to 8 (36%) 
patients with non-GERD-related NCCP (P<0.05) whereas 
regurgitation was mentioned by 16 (53%) and 7 (32%) 
patients, respectively (P<0.05). Moreover, significantly more 
patients with GERD-related NCCP observed chest pain at 
the postprandial period compared to those without GERD- 
related NCCP (17 vs. 7 patients respectively, P<0.05). Relief 
of chest pain by spontaneous use of antireflux drugs was also 
seen more frequently in patients with GERD-related NCCP 
(19 vs. 6 patients respectively, P<0.05). 



Discussion 

Our study showed that in patients with NCCP the presence 
of certain clinical features such as typical reflux symptoms of 
heartburn and/or regurgitation, postprandial chest pain and 
use of anti-reflux drugs for pain relief could imply diagnosis 
of GERD. Using gastroscopy and combined impedance- 
pH monitoring, we found that the prevalence of GERD in 
patients with NCCP was 58%. This is in accordance with 
previous studies which showed GERD in up to 60% of patients 
with NCCP [3]. However, studies from Asia showed a lower 
prevalence of GERD in patients with NCCP ranging from 
41% to 44.8% [13,14]. This discrepancy could be explained 
by the fact that GERD symptoms have been traditionally 
considered more frequent in Western populations compared 
to Asian ones [15]. 

The presence of esophageal mucosal abnormalities 
consistent with GERD appears to be quite low in patients 
with NCCP questioning the utility of upper endoscopy in this 
population. Indeed, we found that only a minority of patients 
(17%) had evidence of erosive esophagitis in gastroscopy. 
This rate was consistent with studies which showed that the 
prevalence of reflux esophagitis in NCCP patients was between 
10 to 19% [16]. Thus, ambulatory 24-h esophageal pH testing 



52 patients witli NCCP 



-a 



30 GERD-related 



erosive esopliagitis 



25 



abnormal impedance-pH 



abnormal endoscopy 
+ abnormal impedance-pH 



Figure 1 Flow chart of our study population 

NCCP, non-cardiac chest pain; GERD, gastroesophageal reflux disease 
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Table 1 Demographic and clinical characteristics 





GERD-related 
NCCP (n=30) 


Non GERD-related 
NCCP (n=22) 


P-value 


Age (mean years± SD) 


51.2 ± 1 


53.1 ± 2.1 


NS 


Sex (F/M) 


17/13 


12/10 


NS 


BMI > 25 (%) 


9 (30%) 


7 (32%) 


NS 


Smoking (%) 


10 (33%) 


8 (36%) 


NS 


Alcohol (%) 


7 (23%) 


5 (23%) 


NS 


Chest pain 






NS 


- Severity 


5.6 ± 1.9 


4.9 ± 1.3 


NS 


- Duration (Months) 


3,1 ±0.8 


3.3 ± 1.1 


NS 


Relation to sleep 


18 (60%) 


13 (59%) 


NS 


Relation to exercise 


12 (40%) 


9 (41%) 


NS 


Relation to food 


17 (57%) 


7 (32%) 


<0.05 


Radiation 


11 (37%) 


8 (36%) 


NS 


Heartburn 


21 (70%) 


8 (36%) 


<0.05 


Regurgitation 


16 (53%) 


7 (32%) 


<0.05 


Atypical symptoms 


9 (30%) 


5 (23%) 


NS 


Relief with antireflux drugs 


19 (63%) 


6 (27%) 


<0.05 


Relief with water 


5 (17%) 


3 (14%) 


NS 


Relief with other drugs 


7 (23%) 


6 (27%) 


NS 



NCCP, non-cardiac chest pain; GERD, gastroesophageal reflux disease; SD, standard deviation; BMI, body mass index 



is particularly helpful in those patients who had normal 
endoscopy. The recently developed combined impedance- 
pH technology has the ability to detect all reflux episodes 
independent of the pH of the refluxate with impedance and 
concomitant pH recording to determine their acidity classifying 
them as acid or non-acid [17]. Impedance-pH monitoring has 
greater sensitivity than pH monitoring alone in the detection 
of gastroesophageal disease [18,19]. 

Using combined impedance-pH monitoring we revealed 
that 25 (48%) patients with NCCP had evidence of GERD 
indicators. Pathological esophageal acid reflux was found in 
17 (68%) of these patients and positive SI in 8 (32%). Four 
(16%) patients had a positive SI for acid reflux and another 
4 (16%) for non-acid reflux. The 4 patients with positive SI 
for non-acid reflux would have been identified as negative 
for GERD and represent the increased diagnostic yield of 
the combined impedance-pH monitoring compared to pH 
monitoring alone. 

We tried to identify clinical predictors of GERD as a 
cause of NCCP and so we found the presence of typical 
symptoms, pain at the postprandial period and relief of pain 
with antireflux drugs to be predictors. Firstly, we observed 
a high prevalence of typical symptoms of GERD (heartburn 
and/or regurgitation) in the GERD-related NCCP patients. 
Our study was in accordance with the results of a previous 
study showing that typical GERD symptoms were more 
often present in GERD-related NCCP patients, but we found 



significantly higher rates of typical GERD [13]. This result 
suggests that the co-existence of typical GERD symptoms 
in patients with NCCP means a higher possibility of GERD 
as a cause of pain in these patients. In addition, we found 
that in GERD-related NCCP patients, chest pain was more 
prevalent during the postprandial period. Keeping in mind 
that in patients with GERD the majority of symptoms occur 
postprandially, our results seem logical. However, previous 
studies failed to confirm that GERD-related NCCP patients 
had an association between pain and relation to food [13]. 
Finally, we observed that in GERD-related NCCP patients, 
chest pain was relieved by spontaneous use of anti-reflux 
drugs. A similar finding was reported by others [13]. Anti- 
reflux drugs are the treatment of choice for patients with 
GERD, so the fact that there is pain relief with such drugs in 
GERD-related NCCP suggests that GERD is the cause of pain. 

The current diagnostic approach in NCCP patients is an 
empirical trial therapy with a high dose of PPIs for all patients in 
order to determine acid-related pain. Following this therapeutic 
approach, PPIs should be given to all patients. According to 
our results, therapy with a high dose of PPIs could be given 
only to NCCP patients with typical reflux symptoms, pain at 
the postprandial period and relief of pain with spontaneous 
use of antireflux drugs. Therefore, patients with NCCP and 
one of the above predictors will benefit more from PPIs than 
those without any predictor. On the contrary, when predictors 
are absent, the response rate maybe low after PPI treatment. 
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The main limitation of our study was the fact that although 
we ascribe GERD as the etiology of chest pain based on 
parameters observed on gastroscopy and 24-h impedance- 
pH monitoring, we did not evaluate the effectiveness of PPI 
therapy in those GERD-related NCCP patients. 

In conclusion, a proportion of patients with NCCP showed 
clinical characteristics suggesting a GERD diagnosis. The 
presence of typical reflux symptoms, postprandial chest pain 
and spontaneous use of anti-reflux drugs for pain relief were 
the best predictors for GERD-related NCCP. Using these 
predictors it is possible to subgroup patients who are more 
likely to respond to PPI therapy avoiding excess use of drugs. 
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Summary Box 
What is already known: 



• Gastroesophageal reflux disease (GERD) is thought 
to be the commonest cause of non-cardiac chest 
pain (NCCP) 

• Empirical therapy with proton pump inhibitors, 
ambulatory pH monitoring and endoscopy are 
usually used to confirm GERD diagnosis 

• Clinical diagnosis of reflux in patients with NCCP 
is uncertain 

What the new findings are: 



• GERD diagnosis was found in 58% of patients 
with NCCP 

• Clinical characteristics could be used to identify 
GERD as a cause of NCCP 

• Typical reflux symptoms, postprandial chest pain 
and use of anti-reflux drugs for pain relief were the 
best predictors for GERD-related NCCP 
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